Alterations in the growth plate cartilage of rats with renal failure receiving corticosteroid therapy.
Growth retardation is a complication often associated with corticosteroid therapy. Corticosteroids are frequently used in the treatment of children with chronic renal failure. To examine the effects of corticosteroids on the growth plate cartilage in renal failure, selected markers of chondrocyte function and phenotype were evaluated in the proximal tibia of subtotally nephrectomized rats treated with corticosteroid. Serum parathyroid hormone (PTH), urea nitrogen, and creatinine levels were higher in the nephrectomized animals. Weight gain was less in the corticosteroid-treated animals; however, linear growth and tibial length did not differ among the groups after 10 days of corticosteroid therapy. The total width of the growth plate and the width of the proliferative zone were much smaller in corticosteroid-treated nephrectomized (Nx-MP) animals. Type II collagen mRNA expression was lower in animals treated with corticosteroids, and proliferating-cell nuclear antigen staining, histone-4, and insulin-like growth factor-1 (IGF-1)-receptor mRNA expression were further decreased in the Nx-MP group. There was an increase in TUNEL-positive cells in the corticosteroid-treated rats with normal renal function (intact-MP), associated with an increase in Bax and a decrease in Bcl-2 protein expression. In the Nx-MP group, both Bax and Bcl-2 protein staining was much less frequent, and TUNEL-positive cells were lower in number compared with the intact-MP group. Vascular endothelial growth factor expression in the hypertrophic chondrocytes was lower in corticosteroid-treated animals. There was less gelatinase B/matrix metalloproteinase-9 expression in the Nx-MP group, which was not associated with a decrease in tartrate-resistant acid phosphatase (TRAP) staining in the chondro-osseous junction. Inhibition of chondrocyte proliferation, diminishing of apoptosis, and lower angiogenic activity may contribute to the alterations in growth plate architecture and the significant reduction in growth plate width in rats with renal failure receiving corticosteroid therapy.